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$\triangle_{\nu}(\mathrm{x}_{7}\mathrm{u}^{(n)})=0,$ $(\nu=1, \cdot\cdot-, l)$ $\mathrm{v}$










$(\mathrm{x}, \mathrm{u}^{(\tau \mathrm{z})})=0$ , $\iota’=1,$ $\cdots,$ $t$ , (3)
$\mathrm{x}=(x^{1}, \cdots, x^{p}),$ $\mathrm{u}=(u^{1}, \cdots, u^{q})$ $\mathrm{u}^{(n)}$ $n$
$(\mathrm{x}, \mathrm{u}^{(n)})=S(\mathrm{x}, \mathrm{u})$ , (4)
$S(\mathrm{x}, \mathrm{u})$
(3), (4) Lie symmetry
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$\rho(\mathrm{x}, t)$ , $u(\mathrm{x}, t)$ , $q(\mathrm{x}, t)$ , $t$ $\mathrm{x}$ $(r, \theta, \phi)$
$\frac{1}{\rho}q_{r}=S(r, t)$ . (8)
(5)$-(8)$ $S(r, t),$ $\tau$
$\mathrm{V}=\tau(t).\partial_{t}+\frac{1}{2}\tau_{t}r\partial_{7}$. $- \frac{3}{2}\tau_{t}\rho\partial_{\rho}+\frac{1}{2}(-\tau_{l}u+\tau_{tt}r)\partial_{u}-‘\frac{3}{9_{\lrcorner}}\gamma^{\mathit{1}}\tau_{t}q\partial_{q}$ , (9)
$S(r, t)=- \frac{\tau_{ttt}}{(5\gamma-3)\tau_{t}}r$, (10)
$\{\log(\frac{\tau_{ttt}}{\tau_{t}}\tau^{\frac{3\gamma.-1}{\underline{\supset}}})\}_{t}=0$ . (11)




$- \frac{3}{2}\gamma\tau_{t}q-\frac{1}{2}\tau_{t}rq_{r}+\tau(uq_{r}+\gamma q(u_{r}+\frac{2}{u}))=0$ . (14)
(5)$-(8)$ (12), (14)
$u= \frac{\tau_{t}}{2\tau}r$ . (15)
(10), (11), (13) (15) $f.(t)=\sqrt{\tau}$
$f_{tt}=\alpha f^{2-3\gamma}$ , (16)
$\alpha$
(9) Lie (5) $-(8)$
$x= \frac{r}{f}$








$f_{tt}=-V_{f}$ , $V(f)= \frac{\alpha}{3(\gamma-1)}f^{3(1-\gamma)}$ . (18)
$f(t)$ $V(f)$ $t_{r}$
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